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Background: Contraceptive advice and supply (CAS) and sexually transmitted infection (STI) testing are increasingly
provided in primary care. Most risk assessment tools are based on sexual risk behaviours and socio-demographics,
for use online or in specialist services. Combining socio-demographic and psychosocial questions (e.g. religious
belief and formative experience) may generate an acceptable tool for targeting women in primary care who would
benefit from intervention. We aimed to identify psychosocial and socio-demographic factors associated with
reporting key sexual risk behaviours among women in the British general population.
Methods: We undertook complex survey analysis of data from 4911 hetero-sexually active women aged 16–44 years,
who participated in Britain’s third National Survey of Sexual Attitudes and Lifestyles (Natsal-3), a national probability
sample survey undertaken 2010–2012. We used multivariable regression to examine associations between the available
psychosocial and socio-demographic variables in Natsal-3 and reports of three key sexual behaviours: a) 2+ partners in
the last year (2PP); b) non-use of condoms with 2+ partners in the last year (2PPNC); c) non-use of condoms at first sex
with most recent sexual partner (FSNC). We adjusted for key socio-demographic factors: age, ethnicity and socio-
economic status (measured by housing tenure).
Results: Weekly binge drinking (6+ units on one occasion), and first sex before age 16 were each positively associated
with all three sexual behaviours after adjustment. Current relationship status, reporting drug use (ever), younger age
and living in rented accommodation were also associated with 2+ partners and 2 + partners without condoms after
adjustment. Currently being a smoker, older age and respondent ethnicity were associated with FSNC after adjustment
for all other variables. Current smoking status, treatment for depression (last year), and living at home with both
parents until the age of 14 were each associated with one or more of the behaviours.
Conclusions: Reported weekly binge drinking, early sexual debut, and age group may help target STI testing and/or
CAS among women. Further research is needed to examine the proportion of sexual risk explained by these factors,
the acceptability of these questions to women in primary care and the need to customise them for community and
other settings.
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Much sexual health research to date has focused on how
sexual behaviour is associated with acquisition and
transmission of sexually transmitted infection (STI), and -
to a lesser degree- with unplanned pregnancy (UP) [1].
These approaches have supported the identification of
higher risk populations (such as young people and Men
who have Sex with Men), and the targeting of these popu-
lations with sexual health interventions, e.g. England’s
National Chlamydia Screening Programme [2]. Accord-
ingly, a number of sexual risk assessment tools have been
developed for clinical use. Although none of these address
risk of UP, several have been developed to identify those at
risk of STIs, typically based on sexual behaviour and
socio-demographic items such as age, ethnicity, gender
and sexual orientation [3, 4].
There is also growing evidence that ‘psychosocial’ fac-
tors such as relationship qualities [5, 6], mental health [7],
and substance use [8] may also be associated with adverse
sexual health outcomes, and with the sexual risk behav-
iours which mediate them. Thus, they may be of use in
identifying at-risk individuals for targeted intervention.
Within social epidemiology, psychosocial factors have
been defined as those which influence health outcomes by
affecting biology, behaviour or psychology [9]. For the
purposes of this study we define it as factors which do not
fit within the categories of socio-demographics, sexual
behaviour or health psychology constructs such as risk
perception and self-efficacy. Previous use of this definition
identified factors that concern health, substance use, for-
mative experiences, lifestyle, and relationships [10].
This exploratory study was undertaken to underpin the
development of a psychosocial clinical prediction rule
(CPR) [11], being developed primarily for use in targeting
STI testing, safe sex advice and contraception advice and
supply (CAS) to women of reproductive age attending
British primary care settings. As such, this study reflects a
biomedical understanding of women’s sexual health risk,
contrasting with the broader definition of sexual health
endorsed by the World Health Organization [12]. CPRs
are tools used in clinical assessment to direct the nature
of clinical intervention, based on response to a short set of
patient questions. The CPR which this work underpins is
envisaged as a brief questionnaire which women can self-
complete in order to assess their need for STI testing and/
or CAS. In this exploratory study we hypothesised that
combining psychosocial and socio-demographic factors
may help explain variance in sexual risk behaviour within
populations, enabling targeting of those at greater risk of
adverse sexual health outcomes without the need for clin-
ical staff to take a sexual history. This may be advantageous
as sexual history-taking can be time-consuming for staff
and patient; and may be perceived as intrusive where the
patient has attended primary care for non-sexual healthmatters. This approach may also flag up psychosocial is-
sues, such as binge-drinking, which warrant treatment in
their own right and may also be antecedents of a broader
range of sexual risk – such as risk of STIs through partners,
and inconsistent contraception use.
Therefore our aim was to explore the extent to
which psychosocial and socio-demographic factors
might be used to identify women experiencing higher
levels of sexual risk. As a proxy, in this study we ex-
amined hypothesised associations between psycho-
social and socio-demographic factors with key sexual
risk behaviours, using data from a national probability
sample survey.
To this end we address three research questions:
1. Which psychosocial and socio-demographic factors
are associated with key sexual risk behaviours?
2. Which psychosocial and socio-demographic factors,
if any, are associated across different sexual risk
behaviours?
3. Do observed associations between psychosocial
factors and sexual risk behaviours remain after
adjustment for key socio-demographic factors:
age group, ethnicity and socio-economic status
(measured by housing tenure)?
Methods
Data from the third National Survey of Sexual Attitudes
and Lifestyles (Natsal-3) were analysed. This probability
sample survey of the British resident population aged
16–74 years was conducted from 2010 to 2012 inclusive,
using a multi-stage, clustered and stratified sampling
methodology. In line with standard practice for UK sur-
veys, and in response to evidence suggesting that signing
a consent form might lead to a greater sense of obliga-
tion to complete the interview, we obtained verbal rather
than written consent. Full details of the study design are
described elsewhere [13, 14]. A sample size of 15,162
was achieved - an overall response rate of 57.7% with
only very small (typically 1–3%) amounts of item non-
response [13]. Natsal-3 asked about subjects, including
sexual partners and practices, experience of depression,
substance use, STI diagnosis, unplanned pregnancy, sex-
ual function [15] and non-volitional sex [16]. This has
permitted investigation of the wider social and health
contexts of sexual health and behaviour [17].
The Natsal-3 dataset provides an opportunity to exam-
ine the existence of associations in the general popula-
tion; which, being heterogeneous in sexual risk is
broadly representative of a primary care clinic popula-
tion. This contrasts with specialist sexual health clinic
populations which tend to report greater sexual risk be-
haviour [18]. The analyses presented in this paper were
conducted on a subset of Natsal-3 respondents, defined
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sex (defined as anal, vaginal, or oral sex with a male
partner) in the last year. These criteria were used to gen-
erate findings most applicable to the development of the
CPR.
Outcome measures
Low population prevalence of STI diagnosis, abortion
and unplanned pregnancy in the last year, found in this
Natsal-3 sample, meant that there was insufficient statis-
tical power to analyse these as outcomes in this study.
Instead three sexual risk behaviour measures [19] were
selected as proxies for these adverse sexual health out-
comes, on the grounds that STI screening and CAS may
be offered in response to reported sexual risk behaviour.
To minimise the risk of Type II error in the analysis
we selected three key sexual risk behaviour variables
which were reported by more than 10% of the sub-
population of interest, equating to n ≥ 500 women. Hav-
ing 2+ partners in the last year (abbreviated here as 2PP)
was chosen as a variable known to be associated with
STI acquisition and commonly used for clinical and re-
search purposes [20, 21]. Non-use of condoms with 2+
partners in the last year (abbreviated here as 2PPNC)
was chosen as it combines multiple partnerships and
condom use to provide a more precise indicator of STI
risk behaviour. Specifically this variable refers to at least
one episode of non-use of condoms, occurring with two
or more partners. Finally, we selected non-use of con-
doms at first sex with most recent partner (including
those only reporting having sex once with their most re-
cent partner), abbreviated here as FSNC. This variable
represents a sexual encounter when ‘risk’ of infection or
unplanned pregnancy might be most highly perceived
and we might therefore anticipate a greater likelihood of
condom use. However, as a single sexual encounter is
unlikely to result in significant risk, this exploratory vari-
able constitutes a potential proxy indicator of broader
sexual risk experiences. By focusing only on non-use of
condoms this variable may also be more representative
of those at risk of STIs through partner, rather than
own, sexual risk behaviours.
Psychosocial and socio-demographic variables
As this study was undertaken to support the develop-
ment of a CPR, investigation focused on identifying
socio-demographic and psychosocial items strongly and
commonly associated with measures of sexual risk,
which would also be brief, acceptable and easy to score
as clinical questionnaire items.
Most of the psychosocial variables selected for testing
in bivariate analysis fitted into one of the following
broad topics: substance use, mental health, general
health, sexual orientation, formative experiences involvingfamily, formative experiences involving sex, partner de-
scriptors and relationship status and satisfaction. We
chose a measure of sexual orientation that did not incorp-
orate sexual behaviour. This was driven by a decision to
avoid incorporating sexual behaviour items as exposures,
coupled with a concern that sexual orientation items
which are defined by sexual behaviour with men and
women, may be confounded by multiple partnerships.
Questions asked in Natsal-3 regarding non-volitional
sex [16] were deemed unlikely to be acceptable for use
in a CPR and were therefore excluded from our analyses.
Childhood sexual abuse (CSA) was however included
covertly, within a dichotomous variable constructed for
first heterosexual intercourse <16 years (yes/no), as there
is evidence of correlations between sexual risk and
morbidity, CSA and early sexual debut [22]. This con-
trasts with other Natsal-3 papers which report on
first heterosexual intercourse <16 years, but exclude
from their analysis those reporting first sex under the
age of 13 years [23, 24].
Where more than one brief and easy-to-score psycho-
social variable remained within the same topic and each
was found to be associated with the outcomes of inter-
est, the variable with the highest frequency of response
was selected for multivariable analysis. This approach
was founded on the rationale that rarer psychosocial fac-
tors will explain a low proportion of variance in sexual
risk behaviour (no matter how strong the association)
and will therefore have less utility in the general popula-
tion. This corresponds with the notion of ‘adequate
prediction’ [11].
Forty-two variables were initially identified from the
Natsal-3 dataset as being representative of psycho-
social factors (see Additional file 1). The original
questions from which they were derived can be
viewed at http://www.natsal.ac.uk/natsal-3/core-survey/
questionnaire.aspx. Of the 42 variables identified, ten
were selected by applying the approach described above.
These were:
 relationship status (recoded as cohabiting with
partner, stable relationship not cohabiting, not in a
relationship but previously cohabited, not in a
relationship and never cohabited)
 sexual identity (recoded as heterosexual/not
heterosexual)
 belong to any religion now (coded as yes/no)
 smokes cigarettes nowadays (recoded as yes/no)
 weekly drinking of 6+ units of alcohol on one
occasion (recoded as yes/no)
 ever taken non-prescribed drugs (yes/no)
 received treatment for depression in the last year
(recoded as yes/no)
 lived with both parents until the age of 14 (yes/no)
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16 years (yes/no)
 most recent partner’s ethnicity (white/Asian British/
black British/other)
There is strong existing evidence for associations be-
tween sexual morbidity and socio-demographic factors
[25, 26]. Therefore age group [15], ethnicity and socio-
economic status were also assessed for model inclusion,
using rental of current home as a brief and acceptable
proxy indicator of the latter.
Statistical methods
In order to make the sample broadly representative of
the target population according to the 2011 Census, se-
lection probability weights were applied to the data to
adjust for the unequal probability of selection and then
post-stratification weights were applied to adjust for
non-response bias [14].
Aggregated variable categories were used only where it
was necessary to boost cell frequencies or render items
briefer and easier to complete. Aggregation was based
only on observed gaps in continuous data or on overlap-
ping confidence intervals for categorical data - with the
exception of body weight which was aggregated using
the weight boundaries for body mass index (BMI) on a
typical 5’7” woman. This approach reduced the number
of bivariate analyses and therefore of Type 1 error.
Hence, we did not apply a Bonferroni correction to our
analyses [27].
Bivariate analyses were conducted with each psycho-
social and socio-demographic variable described above,
for each of the three sexual risk behaviour variables.
Those which demonstrated an association at p ≤ 0.05
were entered into a multivariable model for that be-
haviour. Psychosocial variable associations between
0.05 ≤ p < 0.10 (after adjustment for socio-demographic
variables) were also entered. This approach provided
consistency with criteria for removal of variables from
the model which was set at p ≥ 0.1. Backwards step-
wise multivariable logistic regression was used for the
chosen psychosocial and socio-demographic variables
to identify which combination of these were retained
in the model using pre-set criteria. This approach was
chosen as many concerns with this type of analysis
were reduced in this study. I.e. we selected empiric-
ally only a modest number of variables, and risk of
Type II error was reduced by the large sample size
and by setting the criteria for removal of the model
at p ≥ 0.1. This criterion, and the backwards elimin-
ation approach, also acted to reduce suppressor ef-
fects [37]. Table 1 in the Results section presents the
percentage reporting that risk behaviour in each cat-
egory of each exposure, the crude odds ratios foreach category of that exposure, and the global P value
for each exposure. For each of the exposures entered
into the multivariable model, Table 1 also presents
the global P value, with adjusted odds ratios for each
exposure that was retained after adjustment for all
other variables.
Results
This analysis included 4911 women aged 16–44 years
who reported having heterosexual sex in the year prior
to their Natsal-3 interview. Sample characteristics are
given in Table 1 which also presents the model for each
of the sexual behaviours analysed.
Having 2+ partners in the last year (2PP) was reported
by 17.9% of respondents. Non-use of condoms with 2+
partners in the last year (2PPNC) was reported by 9.8%
of respondents. Non-use of condoms at first sex with
most recent partner (including those only have sex once
with their most recent partner (FSNC) was reported by
41.5% of respondents. FSNC showed only small overlap
with the other two behaviours - among these 41.5% of
respondents, 8.5% reported 2PP in the last year and 6.3%
reported 2PPNC in the last year.
First heterosexual intercourse at age <16 years and
weekly binge drinking in the last year were each associ-
ated with all three sexual risk behaviours after adjust-
ment for both socio-demographic variables and all other
psychosocial variables, with adjusted odds ratios (AOR)
ranging from 1.16 to 14.16. In contrast, two psychosocial
variables - sexual identity and most recent sexual part-
ner’s ethnicity - were not associated with any of the
three sexual behaviours in multivariable regression.
Of the socio-demographic factors analysed, not own-
ing a property was associated with both 2PP and 2PPNC
(p < 0.05) after adjustment for all other variables, but
only at (p = 0.077) with FSNC. Younger age group was
positively associated with both 2PP and 2PPNC
(adjusted), although 2PPNC showed no association be-
tween those aged 16–24 versus those aged 25–34 years.
In contrast, younger women were less likely to report
FSNC. After adjustment respondent ethnicity was asso-
ciated only with FSNC.
Although current smoking and currently belonging to
a religion were retained in the model for 2PP they were
not retained in the model for 2PPNC. Conversely, treat-
ment for depression in the last year was retained in the
model for 2PPNC, but not in the model for 2PP. Not co-
habiting with a partner was retained in the models for
both 2PP and 2PPNC, but not the model for FSNC. In
contrast, the variable for not living with both parents
until age 14 was retained in the model for FSNC but not
in the models for 2PP or 2PPNC. Although demonstrat-
ing a small effect size this exposure was reported by
26.8% of respondents.
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of the non-cohabiting response options showed very
large effect sizes (odds ratios) in the 2PP and 2PPNC
models, alongside high prevalence - not cohabiting but
in a stable relationship (17%) and not being in a stable
relationship (cumulatively 18%). For the 2PP and 2PPNC
models there was little overlap between ‘stable relation-
ship not cohabiting’ and the two ‘not in a relationship’
response options but great overlap between the latter
two options, which also showed the greatest magnitude
of effect. In the 2PP and 2PPNC models, drug use ever
and currently renting showed very modest, though sig-
nificant, effect sizes. In the model for FSNC largest effect
sizes were observed for Black and Asian ethnicity, and
for older age group (25–34 years versus 16–24 years,
and 35–44 years versus 16–24 years).
Discussion
Reporting weekly binge drinking in the last year, early
sexual debut, younger age group and living in rented ac-
commodation showed association with all three of the
sexual risk behaviours studied (2PP, 2PPNC and FSNC).
Notably, younger age was positively associated with mul-
tiple partnerships but negatively associated with FSNC.
FSNC also showed quite different patterns of association
to 2PP and 2PPNC overall, with much smaller effect
sizes. Not living with both parents to the age of 14 years
was associated with FSNC after adjustment for other
factors, but not with 2PP or 2PPNC after adjustment.
Not cohabiting with a partner was associated with 2PP
and with 2PPNC after adjustment but not with FSNC.
This may reflect that FSNC is not a good proxy for re-
cent sexual risk, particularly as this variable was not lim-
ited to episodes of first sex occurring within the last
year.
Binge drinking, early sexual debut and younger age
have also been found to correlate with sexual risk in
other population studies of sexual risk among women
[10, 23, 28, 29]. However, observed associations between
the dichotomous housing tenure variable and sexual risk
contrast with previous Natsal-3 analyses which used
comprehensive socio-economic variables [13]. Sexual
identity was not found to be associated with sexual risk
in our analysis. This may reflect one or more of the fol-
lowing: insufficient power to detect a significant associ-
ation, a focus on heterosexual risk behaviour in defining
the population of interest, or use of a sexual orientation
measure based on identity rather than behaviour.
However, on this latter point, two population surveys
using non-behavioural measures of sexual identity have
shown differences in partner numbers among adolescent
women [30, 31].
Although a number of studies have examined associa-
tions between specific psychosocial factors and sexualrisk behaviour, this study is unique in examining three
sexual risk behaviours using a combination of psycho-
social and socio-demographic items, in order to develop
a CPR. Our findings are unique in demonstrating that
binge drinking, early sexual debut, younger age and
housing tenure remain significant when represented by
briefly-worded and common variables, and might in
principle be used to target sexual health interventions in
primary care settings. This contrasts with existing sexual
risk tools in two ways. Firstly, none of the existing tools
have been developed for use using a population survey
dataset. This reflects that only one has been developed
for use in primary care (specifically for identifying STIs
among paediatric primary care attenders in the United
States [32]). Secondly existing tools focus primarily on
sexual behaviour, symptoms and socio-demographics
[33–35]. Where psychosocial items have been included
in other tools, selection was not empirically-based but
reflected service intentions to identify and address ad-
junct issues such as intimate partner violence [36].
Our findings also suggest that different items may in-
dicate different sexual risk experiences. E.g. results indi-
cate that ‘not cohabiting with a partner’ is likely to
perform better than ‘drug use ever’ in identifying women
experiencing multiple partnerships, while specific identi-
fication of FSNC would rest on being older and not liv-
ing with both parents until the age of 14 years. Finally,
the symmetrical treatment of both psychosocial and
socio-demographic variables in our analysis allowed us
to examine associations between sexual risk and socio-
demographic factors (namely age group and socio-
economic status) while controlling for psychosocial
factors. The findings indicate that these associations are
not fully explained by psychosocial factors, and that
socio-demographic questions should be combined with
psychosocial questions in the CPR under development.
Limitations
This analysis was limited by the variables available in the
Natsal-3 dataset and by the prevalence of some of those
variables given the size of the Natsal-3 sample. Hence
non-significant findings may reflect a lack of statistical
power. Similarly, low prevalence of unplanned pregnancy
and of STI diagnoses in the population of interest pre-
cluded analysis of these outcomes. As the analysis fo-
cuses on women heterosexually active in the previous
year, so our findings may not apply to women who were
not sexually active in the last year, or who had sex exclu-
sively with women (WSEW) in the last year. Nonetheless
a large proportion of WSEW also have sex with men [38].
Unsurprisingly (as 2PPNC is a sub-category of 2PP)
greater similarities were seen in the associations for
these two overlapping variables. In contrast to 2PP and
2PPNC, FSNC represents only a proxy measure of risk
Edelman et al. BMC Public Health  (2017) 17:5 Page 8 of 10behaviour. I.e., as it concerns only one episode of inter-
course which may be non-recent so it cannot be consid-
ered a key risk factor for STI acquisition or UP in its
own right. It is also important to note that, for some re-
spondents, non-use of condoms may represent attempts
to conceive, which is nonetheless considered a sexual
risk behaviour for STIs. Natsal-3 was not designed to en-
able assessment of prospective unplanned pregnancy risk
(i.e. lack of effective contraceptive use in those not wish-
ing to become pregnant) and consequently this limited
our analysis.
Education is commonly investigated as a proxy meas-
ure of socio-economic status. However it may carry psy-
chosocial dimensions with regard to factors such as
belonging, purpose, and social cohesion. However, none
of the available education variables were suitable for use
across all age groups. This reflects a common problem
in such studies- that age is a major confounder of both
duration of education and qualification attainment. Vari-
ables concerning non-volitional sex were also excluded
from the analysis, as we anticipated that these questions
would be unacceptable in a Primary Care- based assess-
ment, so that measuring and adjusting for them in this
analysis was of no practical benefit. This pragmatic ap-
proach to adjustment reflects the overarching purpose of
this study in developing a CPR for primary care use.
This stands in contrast to a conventional complex sur-
vey methodology approach - in which all factors likely to
confound associations are adjusted for, to achieve a more
accurate picture of how an exposure and outcome are
independently associated.
Although a conservative approach was undertaken to-
wards aggregation of response categories, wide confi-
dence intervals may have led to aggregation of distinct
categories with loss of data sensitivity as a result. None-
theless, most of the substance use variables were associ-
ated with sexual risk outcomes, while very few of the
relationship quality variables were; this topic-based pat-
tern suggests that aggregation-based insensitivity was
not likely to be responsible for the overall patterns of
association.
Conclusions
This study indicates that there are a number of variables
which are worthy of further investigation for use in a
Clinical Prediction Rule to identify women experiencing
sexual risk in primary care settings, and are suitable for
self-completion. Certain socio-demographic and psycho-
social variables which were associated with only one or
two of the risk behaviours studied may also be useful in
differentiating between those needing STI testing or
CAS.
From this analysis we cannot draw conclusions about
causation. Our working definition of ‘psychosocial’ mayhave incorporated variables whose association with
sexual risk behaviours represent spurious associations -
rather than being ‘the causes of the causes’ [39]. None-
theless, factors such as binge drinking may constitute
wider determinants of sexual health, prevention of which
may reduce sexual (and other) morbidity. This is
highlighted by England’s Sexual Health Improvement
Framework, 2013 [40].
We also cannot assume that the performance of ques-
tions investigated in Natsal-3 will directly transfer to a
clinical prediction rule administered in Primary Care.
This is because of differences in purpose (research ver-
sus clinical practice) and delivery (random sampling ver-
sus clinical delivery). Further research is focusing on the
performance of psychosocial and socio-demographic
variables as CPR questions in clinical settings – using
the variables found in this analysis and in systematic
review of relevant literature [10]. This ongoing work
by the authors is investigating the degree and type of
sexual risk explained by these variables, and their ac-
ceptability and delivery as questions used in primary
care assessment.Additional file
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